Introduction
Canadians are intensely proud of Medicare (Mendelsohn 2002 ) -the national, publicly funded health insurance program that provides first-dollar coverage for medically necessary physician and hospital services (Allin and Watson 2011) . The program comprises 13 provincial and territorial healthcare systems and insurance plans, which share common elements and basic standards of coverage (Naylor et al. 2015) . That said, there are still a variety of medical treatments and services not publicly covered and whose costs are often borne directly by Canadians as they access them.
Typically, such non-insured health services are provided or accessed outside of the hospital setting, potentially by non-physician healthcare providers. Such items can include routine dental care, chiropractic services, massage and physical therapy, routine vision care and -perhaps the largest noted gap -out-patient pharmaceuticals (Gagnon 2014) . Currently, the costs of out-patient prescription drugs are covered through a patchwork of public provincial/territorial and private insurance plans, which must often be supplemented by out-of-pocket payments by patients at the point of use (Daw and Morgan 2012) .
Approximately one in ten Canadians experience cost-related non-adherence (CRNA) to prescription drugs (i.e., inability to fill a prescription because of cost), particularly among those in poorer health and with chronic conditions, with lower income and without drug insurance (Campbell et al. 2014; Law et al. 2012) . Further, with the increasing cost of prescription drugs and the significant shift of care out of the hospital, the financial burden to patients may be rising over time (Morgan et al. 2015) .
Internationally, Canadians are not alone when it comes to experiencing financial barriers to care. Recent comparative analysis of 11 Organisation for Economic Co-operation and Development (OECD) nations found that nearly 7% of older adults in Australia and 17% in the US also experience CRNA relative to those in the UK (Morgan and Lee 2017 ). Yet despite these and similar findings (Hargreaves et al. 2015 ; Morgan 2006, 2009; Schoen and Doty 2004) , little is known about the extent to which these relative financial barriers have evolved over time internationally.
For over a decade, the Commonwealth Fund has conducted the International Health Policy (IHP) survey to measure and monitor healthcare system performance internationally (Davis et al. 2014) . The IHP survey ranks healthcare system performance based on the dimensions of quality, access, efficiency, equity and healthy lives (Davis et al. 2014 ). There are a series of questions pertaining to healthcare coverage, experience with administrative/ financial burdens and out-of-pocket medical costs. The repeated collection of cross-sectional survey data offers rich insight into the perceived affordability of healthcare systems internationally and the evolution of these perceptions over time. To our knowledge, however, there have been no cross-national studies examining potential cost-related barriers to healthcare over time using multiple years of the IHP survey data.
The objective of the present study is to compare the odds of CRNA, private health insurance coverage, serious problems paying for medical bills, as well as the extent of average annual out-of-pocket cost reported by Canadians over time and relative to those in the UK, Australia, New Zealand and the US. This selection of countries has participated in the IHP survey since its inaugural survey year and represents "peer" countries often used to benchmark the Canadian healthcare system.
Methods

Data source
The Commonwealth IHP survey is an annual survey that measures and monitors healthcare system performance internationally by ranking healthcare systems through a series of performance dimensions, including quality, access, efficiency, equity and healthy lives. The IHP survey is administered via telephone in each country with nationally representative cross-sectional samples of respondents (Davis et al. 2014) . The IHP survey respondent population rotates on a triennial cycle between physicians, the general population (aged 18 years or older) and older and/or sicker adults. The latter group represents the highest users of the healthcare system and comprised: those aged 18 years or older (or 55 years or older after 2011) and/or in fair or poor health; who received medical care in the past year for a serious or chronic illness, injury or disability; experienced hospitalization for something other than uncomplicated delivery of a baby in the past two years or underwent major surgery in the past two years.
Sampling frames for each survey year were uniquely designed for each participating country, with landline random-digit dialling sampling approaches typically applied. In 2013, an overlapping-frame approach (contact through landline and cell phones) was introduced to account for the increasing number of cell-phone-only households (Rapoport et al. 2013) . Respondent selection within a given household was random, based on the "most recent birthday" method (i.e., respondent aged 18 years or older who had the most recent birthday). Further details of the IHP survey methodology, including sampling strategy, interview procedures, weighting of data, data editing and cleaning for each year are available elsewhere (Blendon et al. 2003; Huynh et al. 2006; Schoen et al. 2005 Schoen et al. , 2007 Schoen et al. , 2009 Schoen et al. , 2011 Schoen et al. , 2013 . Because this data set is publicly available and anonymized, institutional ethics review was not required.
Study period and population
Repeated cross-sectional data from the IHP survey was examined between 2004 and 2014. The study period ref lects the most recent 10-year period in which the IHP survey was administered, with the 2014 survey being the last completed survey at the time this study was initiated. Only years in which the survey respondents were either part of general population or older and/or sicker adults were selected. Survey responses from Canadian respondents were compared to those from the UK, Australia, New Zealand and the US; all five countries have consistently participated in the IHP survey throughout the entire study period. To provide context for each of the comparator countries, select characteristics of national health insurance coverage and policies are provided for each country in Appendix 1 (available at: http://www.longwoods.com/ content/25192). Among countries, the UK provides the most comprehensive provision of publicly funded health services, whereas the US provides the least comprehensive. While universal public health insurance is provided in Australia and New Zealand, there are various cost-sharing mechanisms and private insurance coverage policies in place (European Observatory on Health Systems and Policies 2017). In addition, New Zealand has also been an international champion for fair-pricing policies for prescription drugs (Morgan et al. 2007 ). Therefore, collectively, these models offer an interesting range of comparators to assess the perceived financial barriers relative to the Canadian healthcare system.
Variables
OUTCOME DEFINITION
The outcomes of interest were defined by four survey questions that addressed potential cost-related problems to care. Specifically, the questions asked respondents if in the previous 12 months: (1) they did not fill a prescription because of costs (i.e., CRNA); (2) they had supplemental private health insurance paid through their employment or out-of-pocket; (3) they experienced serious problems paying their medical bills and (4) the extent of out-of-pocket payments made for medical treatments or services not covered through public or private insurance (e.g., costs for prescription medicines and treatments or therapies recommended by a doctor or another health professional). Binary outcome responses (i.e., 1 = yes, 0 = no) were tabulated for the first three questions, whereas the fourth question resulted in continuous outcome responses ranging in values from 1 to 999,997.
EXPOSURE AND INTERACTION TERM DEFINITION
The exposure of interest was the country of residence for a survey respondent. For each country, exposure was coded as dummy variables (e.g., 1 = Canada as country of residence, 0 = all other countries). In addition, year of survey was interacted with country of residence to explore whether temporal changes impacted the association with the outcomes of interest. We considered a number of covariates that were previously found to be independently associated with CRNA Morgan 2006, 2009; Law et al. 2012 ) and thus may serve as potential confounders in our analyses. These covariates included age, sex, level of education, income level and self-assessed health status. All variables were included as categorical variables, as defined in Table 1 .
Data analysis
The healthcare needs of the older and/or sicker adult populations were assumed to differ from those of the general population; therefore, descriptive and regression analyses were stratified by the two respondent types. For binary outcome data, the frequency of responses were tabulated into percentages based on the total number of respondents from each country for a given survey year. The reported annual out-of-pocket expenses, expressed as continuous data, were inflationadjusted using the domestic gross domestic product deflator for each country (World Bank 2017) and converted to 2014 US dollars using purchasing-power parities (OECD 2017b) . Cost data were presented as average out-of-pocket costs plus or minus standard error by country for each survey year.
Multivariable logistic regression was used to compare the odds of CRNA, having private insurance and serious problems paying for medical bills among respondents in all five comparator countries, adjusting for year and the additional covariates described above. Adjusted odds ratios (ORs) and 95% confidence intervals (CIs) -first, controlling for the covariates alone (Model 1) and then with the interaction of year and country (Model 2) -were calculated for each country. Due to the non-normal distribution of costing data, generalized linear models using a gamma distribution and log link, adjusting for year and the additional covariates, were developed to compare the association with country and reported out-of-pocket costs for care. Regression coefficients (ß1) and 95% CIs, adjusting for both the covariates alone (Model 1) as well as with the interaction term (Model 2), were calculated (and presented as the exponentiated value) for each country. For all statistical analyses, the significance level was set at p = 0.05. All analyses were conducted using STATA IC V13.1 statistical software.
Results
Survey respondents
During the study period, responses to the four selected survey questions were available from the selected respondent cohorts (i.e., general population and older and/or sicker adults) in eight of the IHP survey years. The total numbers of respondents in each country and their corresponding characteristics are summarized by survey year in Table 1 . Broadly from 2004 to 2014, the total number of respondents in the general population and older and/or sicker adult cohorts increased over time. The number of respondents ranged from 751 to 5,412 in Canada, 701-3,552 in Australia, 704-1,000 in New Zealand, 1,000-3,061 in the UK and 1,200-2,501 in the US (Table 1) .
Is Canadian Healthcare Affordable? A Comparative Analysis
Overall, within the general population cohort, more of the respondents were male, between the ages of 35 and 49 years, had a high school education or less, reported a household income in the second lowest quintile and described their health to be very good (Table 1) . The older and/or sicker adult cohorts differed in that most were female, older (greater than 50 years old), reported higher household incomes (highest quintile) and assessed their health status as fair to poor. In the 2014 survey, the age inclusion criterion (greater than 55 years old) omitted the inclusion of respondents between 18 and 49 years old.
Cost-related non-adherence
In Canada, the proportions of respondents experiencing CRNA in the general population were relatively stable (ranging from 7.1% to 8.9%; Table 2 ). In contrast, the older and/or sicker adult cohort had the highest proportions of respondents who did not fill a prescription because they could not afford it (Table 2) . Specifically, 19.8% of respondents in 2005 and 12.1% in 2011 reported not filling a prescription due to cost. Between all five countries, those in the UK and the US reported the lowest and highest proportions of CRNA, respectively, in both survey cohorts (Table 2) . (Table 3) . For older and/or sicker adult respondents in Canada, Australia, New Zealand and the US, the odds of CRNA compared to those in the UK were similar to their general population counterparts. However, no significant changes over time were observed in any country (Table 3) .
Supplemental private insurance
Among the four countries with universal healthcare systems, Canada consistently reported the highest proportion of respondents with supplemental private health insurance -ranging from 60.3% to 63.8% in the general population and 55.6-60.9% in older and/or sicker adults -throughout the study period (Table 2 ). Compared to those in the UK, Canadian respondents in the general population and older and/or sicker adult cohorts were 4.74 and 5.57 times more likely to have private insurance, respectively ( (Table 3 ). Relative to the changes in the UK, the odds of having private insurance in the general population decreased over time in all other countries, yet increased over time for older and/or sicker adults in Canada and New Zealand (Table 3) .
Reported serious problems paying medical bills
The percentage of Canadians reporting serious problems paying their medical bills was stable from 2007 (4.3%) to 2013 (5.5%) in the general population and from 2011 (6.5%) to 2014 (5.1%) among older and/or sicker adults; these risks are similar to the Australian and New Zealand risks (Table 1 ). The highest proportions of individuals reporting serious problems paying for their medical bills were among those in the US, for both the general population and older and/or sicker adults; these findings were notably different from the 4% or less of respondents in the UK over the study period (Table 1) . Canadians were approximately three times more likely to have serious problems paying for medical bills compared to those in the UK (general population OR: 3.27 [95% CI: 2.48, 4.32]; older and/or sicker adults OR: 2.43 [95% CI: 1.75, 3.39]); these odds were similar for those in Australia and New Zealand (Table 3 ). In addition, the general population and older and/or sicker adult cohorts in the US were 12.95 and 8.97 times more likely to experience serious problems paying for their medical bills, respectively. The odds for older and/or sicker adults in the US decreased significantly over time relative to the change in the UK (Table 3) .
Average out-of-pocket costs
Comparable average out-of-pocket costs for medical treatments and prescriptions drugs not covered by either public or private health insurance were observed among respondents in the general populations of Canada, Australia and New Zealand (Figure 1a) . The reported average annual out-of-pocket costs among Canadians in the general population ranged from $852 in 2004 to $1,007 (USD) in 2013. Respondents from the UK and US reported the lowest (ranging from $172 to $719) and the highest (ranging from $2,061 to $3,319) out-of-pocket expenditures, respectively (Figure 1a) . The regression analysis further confirmed that the rise in out-of-pocket expenditures was positive in all countries relative to the UK (Table 3 ). The rise in costs was greatest for those in the US (ß1: 4.73 [95% CI: 3.94, 5.70]) and significantly increased compared to the UK over time (ß1: 1.07 [95% CI: 1.01, 1.14]; p = 0.017).
The average annual out-of-pocket costs reported by older/sicker adults in Canada ranged from $1,101 in 2005 to $1,145 (USD) in 2014. Canadians, Australians and New Zealanders in this cohort also reported stable and comparable out-of-pocket expenditures (Figure 1b ). Older and/or sicker adult respondents in the UK and the US reported the lowest and the highest average out-of-pocket expenses, respectively. Over the study period, costs from older and/or sicker adults in the US ranged from $2,696 in 2005 to $2,338 in 2014 (Figure 1b) . The rise in out-of-pocket costs relative to the UK was positive for all countries, similar between Canada, Australia and New Zealand, and highest in the US (ß1: 3.48 [95% CI: 2.79, 4.33]). Over time, these changes in out-of-pocket costs were not significantly different than those observed in the UK (Table 3) . 
Discussion
Four outcomes addressing potential cost-related problems to care were examined using the Commonwealth Fund IHP survey data between 2004 and 2014. In Canada, we found that on average, 20% of all respondents experienced CRNA, over 50% had private health insurance and approximately 7% experienced serious problems paying for medical bills. The reported financial burden of healthcare was approximately $852-1,767 for Canadian respondents in the general population and $1,101-1,350 for older and/or sicker adults (USD). Benchmarking these metrics to the risks observed in the UK, we found that the odds of CRNA and serious problems paying for medical bills experienced by Canadians were relatively comparable to those in Australia and New Zealand, and lower than those reported by respondents in the US. Notably, relative to the UK, respondents in Canada, Australia and New Zealand were two to three times more likely to experience CRNA, and the odds were approximately eight times greater among respondents in the US. Among countries with universal healthcare systems, Canada also reported the highest proportions of respondents having supplemental private insurance. However, the odds of having supplementary private insurance relative to the UK were similar in Canada and Australia. Lastly, respondents in the US reported the largest risks of serious problems paying for medical bills, the highest average out-of-pocket costs for care as well as the greatest rise in these expenditures, which significantly increased compared to the UK over the study period.
To our knowledge, this is the first international comparison of these four potential cost-related problems to care over time using the IHP survey data. Although there have been previous studies that have identified financial barriers to care in Canada and abroad, they have been restricted to analyses of single IHP survey year data and, in particular, much focus placed on international comparisons of CRNA (Hargreaves et al. 2015; Morgan 2006, 2009; Morgan and Kennedy 2010; Morgan and Lee 2017; Schoen and Doty 2004) . For example, Morgan and Lee (2017) examined the odds of CRNA among older and/ or sicker adults in 11 countries from the 2014 survey. These authors found that respondents in the US, Canada and Australia were significantly more likely to report CRNA compared to their counterparts in the UK (Morgan and Lee 2017) . The repeated cross-sectional analysis in our present study, along with the larger sample size, not only supports such findings, but also provides novel insight into how these odds of CRNA between the comparator countries have persisted over the 10-year study period.
Across all countries, the average proportion of respondents reporting serious problems paying for their medical services and treatments over the study period tended to be less than the proportion experiencing CRNA. There was insufficient information in the IHP survey responses to understand what constitutes a serious problem paying for medical bills and how that might vary across countries. It is likely that the social norms surrounding acceptability and patient understanding of out-of-pocket costs, particularly for prescription drugs, may differ across the countries (Ubel et al. 2013) . For example, in the US, $1,000 out-of-pocket may be a normal, expected healthcare expense, whereas in Canada $1,000 may be perceived as an amount that constitutes an overwhelming barrier.
We examined the proportion reporting having supplementary private health insurance in countries with universal publicly funded health insurance as the coordination of the two can serve as a means to reduce the amount that patients pay out-of-pocket for health services at the point of use. We found that the majority (>50% over the study period) of Canadian respondents across almost all survey years reported having supplemental private insurance. Despite the relatively limited acknowledgement of the Canadian private health insurance market (Steinbrook 2006) , these findings are in line with previous assessments of private insurance coverage among populations in Canada (Allin and Hurley 2009) . Interestingly, we found that relative to the UK -which has a lesser private insurance presence -the odds of having supplementary private health insurance in Canada were not significantly different than those in Australia and New Zealand, both of which cover prescription drugs and dental services through their publicly financed healthcare systems. This suggests that the paucities in the Canadian basket of publicly funded health services may not necessarily drive the extent of private insurance coverage. This extent also raises interesting issues related to equity of access. While it is difficult to assess whether the payers of the private health insurance were the respondents themselves (i.e., out-of-pocket) or their employers, it is likely to be the latter (European Observatory on Health Systems and Policies 2017). In either case, this suggests potential barriers to care for those of lower socio-economic status that may not be able to afford private health insurance premiums or whose employment does not provide such benefits.
Despite the coordination of insurance coverage schemes, the burden of added outof-pocket expenditures can still create barriers and inequity to access in some countries. We found that out-of-pocket costs reported by Canadian respondents were comparable to those in Australia, greater than those in the UK and New Zealand, and much less than those in the US. Interestingly, in the last two years of our study period, respondents in all countries reported notable out-of-pocket expenditures ($500-2,300) annually for their care. Considering the average household incomes among our comparator countries (OECD 2017a) (and assuming this may estimate annual household consumption), our out-of-pocket estimates are similar to the average out-of-pocket spending of 2.8% of household income consumption identified from the 2014 OECD data (OECD 2015) . Such expenditures highlight the need and costs for health services that surpass that which is covered by public and private insurance means. It is difficult to determine the relative burden of differing non-insured health services, as specific expenditures were not assessed in the survey. However, reported out-of-pocket costs are likely to include prescription drugs as they were described as direct examples in this particular survey item.
Underscoring the entire discussion is the broader notion of healthcare system affordability. The concept of affordability appears to have no standardized definition. Morgan and Kennedy (2010) previously described that affordability for health technologies such as prescriptions drugs can be considered either at the level of an individual' s out-of-pocket expenditures or by the overall costs incurred at the system level (Morgan and Kennedy 2010) . Studies conducted specifically on the Canadian population have also correlated financial accessibility to affordability (Campbell et al. 2014; Morgan 2006, 2009; Law et al. 2012) . For example, using data from the Canadian Community Health Survey, previous studies have identified financial barriers to care in approximately one in ten Canadians due to reports of CRNA (Campbell et al. 2014 (Campbell et al. , 2017 Law et al. 2012) . Assuming that the lack of a standardized definition may reflect the complexity of the concept, we argue that selecting one interpretation over another may not be appropriate. Rather, the collective outcomes assessed in our present study could all serve as key indicators of affordability, speaking to various dimensions, including unmet needs, equity of access and impact on other consumptions.
There are limitations to this work worth noting. As with any form of self-reported survey, there is the possibility for inaccuracies in the data due to recall bias of respondents. Further, the indirect assessment of respondent out-of-pocket costs for care may have also introduced measurement bias to our findings. With the increasing use of cell phones in only the more recent years of the study period, there may be selection bias in earlier survey years with greater representation of individuals with access to landlines and stable housing. Given that the composition of respondent populations differed year to year, the generalizability of the findings to the broader respective national populations and strength of trends over time are unclear.
Financial barriers to care exist in Canada and are equal to those perceived in Australia and New Zealand, yet less than in the US. Given the intense focus on equity and reducing barriers to care in Canada, this study reaffirms that financial barriers are perceived among Canadians and may limit our ability to achieve maximum health. Intervening on CRNA, as just one example of mitigation, may improve health outcomes and potentially prevent downstream use of more costly health services (Dhalla et al. 2009; Law et al. 2012) . Future work should examine effective interventions, policy redesign and system redesign learning from our peer countries to minimize financial barriers to care and reduce the financial burden on Canadians.
